Alveolar macrophage abnormalities in rabbits exposed to low concentrations of trivalent chromium.
Rabbits were exposed by inhalation to a trivalent chromium compound (Cr(NO3)3) at a mean chromium concentration of 0.6 or 2.3 mg/m3 for about 4 months, 5 days/week and 6 hr/day. Light microscopic examination of the lungs revealed that both chromium levels induced a nodular intraalveolar accumulation of enlarged macrophages with granular, eosinophilic cytoplasm. Some macrophages were multinucleated and some showed advanced degenerative changes with disruption of cellular borders and nuclear pyknosis. The changes were most prominent in rabbits exposed to the high concentration and were in some areas associated with a mild interstitial infiltration of lymphocytes, neutrophils, and eosinophils. Electron microscopic examination of macrophages lavaged from the lungs revealed numerous enlarged lysosomes with membranous structures, distinct rounded inclusions, which by X-ray microanalysis were found to contain high amounts of chromium, and increased numbers of laminated inclusions probably representing ingested surfactant. The number of macrophages with a smooth surface was significantly increased. The macrophages in the lung tissue showed the same changes and in addition nodules of multinucleated "giant" cells were found. Morphometric estimation of the volume density of the type II cells did not reveal any significant differences between controls and rabbits exposed to the high concentration of chromium. In spite of the elevated number of laminated structures in the macrophages the amounts of phosphatidylcholine and 1,2-dipalmitoylphosphatidylcholine were not significantly increased in the lung. This indicates a reduced catabolism of surfactant by the alveolar macrophages.